® 


J 


Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 


© Publication number: 


0 544 389 A1 


EUROPEAN PATENT APPLICATION 


© Application number: 92305960.4 
(§) Date of filing: 29.06.92 


<£> Int. CI. 5 : H04R 3/00 



Priority: 27.11.91 JP 337568/91 

Tokyo(JP) 



Inventor: Hirai, Motoharu, c/o Pioneer 


Date of publication of application: 

Electronic. Corp. 


02.06.93 Bulletin 93/22 

Omori Works, 15-5, Omorinishi 4-chome, 



Ota-ku 


Designated Contracting States: 

Tokyo(JP) 


DE FR GB 

Inventor: Sawada, Kazunori, c/o Pioneer 



Electronic Corp. 


Annlirant* PIONFFR Fl FPTRONIP 

\_/lllt_JII If Ul l\0| 1 %J W| \Jt 1 l\Jl II llol II t vllUIIIC) 


CORPORATION 

Ota-ku 


No. 4-1, Meguro 1-chome 

Tokyo(JP) 


Meguro-ku Tokyo 153(JP) 

Inventor: Morigaki, Toshio, c/o Pioneer 



Electronic Corp. 

© 

Inventor: Fujimoto, Hideki, c/o Pioneer 

Omori Works, 15-5, Omorinishi 4-chome, 


Electronic Corp. 

Ota-ku 


Omori Works, 15-5, Omorinishi 4-chome, 

Tokyo(JP) 


Ota-ku 

Inventor: Matsushita, Hitoshi, c/o Pioneer 


Tokyo(JP) 

Electronic Corp. 


Inventor: Yokoya, Masatoshi, c/o Pioneer 

Omori Works, 15-5, Omorinishi 4-chome, 


Electronic Corp. 

Ota-ku 


Omori Works, 15-5, Omorinishi 4-chome, 

Tokyo(JP) 


Ota-ku 



Tokyo(JP) 

© Representative: Brunner, Michael John 


Inventor: Sueyoshi, Susumu, c/o Pioneer 


Electronic Corp. 

GILL JENNINGS & EVERY, Broadgate House, 


Omori Works, 15-5, Omorinishi 4-chome, 

7 Eldon Street 


Ota-ku 

London EC2M 7LH (GB) 


© Wireless microphone device. 


00 
CO 

in 


LU 


0 In a wireless microphone device, with which a 
plurality of audio signals can be reproduced with one 
audio signal reproducing device, a first audio signal 
picked up by a microphone (2) and a second audio 
signal picked up by an external microphone (10) and 
provided at an external input terminal (4) are applied 
to an addition circuit (6), where they are added to 
each other to provide an output signal which is 
applied to a modulating circuit (7). In the modulating 
circuit (7), a carrier signal is modulated with the 
output signal of the addition circuit (6) to form a 
modulation signal. The modulation signal is transmit- 
ted through an antenna (9). The modulation signal 
thus transmitted is received and demodulated by an 
audio signal reproducing device so that the audio 


signals are reproduced, allowing a plurality of micro- 
phones to be used without "beating" of the audio 
signals occurring. 
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This invention relates to a wireless microphone 
device which is used, for instance, in singing with 
music accompaniment (KARAOKE) and which op- 
erates to transmit a modulation signal generated by 
modulating a carrier signal with an audio signal to 
an audio signal reproducing device in a wireless 
mode. 

A conventional wireless microphone device is 
as shown in FIG. 5. In FIG. 5, reference numerals 

30 and 31 designate wireless microphones which 
transmit modulation signals having earner frequen- 
cies f1 and f2, respectively; and 32 and 33, audio 
signal reproducing devices which receive the mod- 
ulation signals from the wireless microphones 31 
and 32 and demodulate them into audio signals, 
and reproduce the latter. 

In the conventional wireless microphone device 
thus organized, the wireless microphones 30 and 

31 pick up audio signals such as voice signals with 
microphone elements built in them, and the audio 
signals thus picked up are used to modulate the 
carrier signals having frequencies f1 and f2, and 
the resultant modulation signals are transmitted as 
radio waves. 

On the other hand, the audio signal reproduc- 
ing devices 32 and 33 have demodulating circuits 
for demodulating the modulation signals of the car- 
rier frequencies f1 and f2, respectively. That is, the 
audio signal reproducing devices 32 and 33 receive 
the modulation signals from the wireless micro- 
phones 30 and 31, and demodulate them, so that 
the audio signals picked up by the wireless micro- 
phones 30 and 31 are reproduced through loud- 
speakers built therein, respectively. 

In the conventional wireless microphone device 
thus organized, in order to reproduce an audio 
signal transmitted from one wireless microphone, it 
is necessary to provide one audio signal reproduc- 
ing device. Hence, in the case where a plurality of 
microphones are used concurrently as in the case 
of singing to music accompaniment in duet, it is 
essential that, as shown in FIG. 5, the carrier fre- 
quencies of the modulation signals transmitted 
through the wireless microphones are different 
from each other, and it is necessary to provide the 
audio signal reproducing devices (32 and 33) as 
many as the wireless microphones (30 and 31 ). 

In this connection, there may be a method in 
which a plurality of wireless microphones are em- 
ployed which transmit modulation signals having 
one and the same carrier frequency, and the mod- 
ulation signals are received by a common audio 
signal reproducing device. However, the method is 
not practical because, if it is practiced, then the 
plurality of wireless microphones will produce beat 
signals, or the output signals of the wireless micro- 
phones will interfere with one another. 


In view of the foregoing, an object of this 
invention is to provide a wireless microphone de- 
vice with which a plurality of audio signals can be 
reproduced with one audio signal reproducing de- 
5 vice. 

The foregoing object of the invention has been 
achieved by the provision of a wireless microphone 
device in which a carrier signal of a predetermined 
frequency is modulated with a first audio signal 

10 picked up by a microphone, to form a modulation 
signal, and the modulation signal is transmitted in a 
wireless mode; which, according to the invention 
comprises: a microphone for picking up the first 
audio signal; an inputting unit for inputting a sec- 

75 ond audio signal picked up by an external micro- 
phone; an adding unit for subjecting the first audio 
signal picked up by the microphone and the sec- 
ond audio signal inputted by the inputting unit to 
addition, to provide an output signal; and a modu- 

20 lating unit for modulating the carrier signal with the 
output signal of the adding unit 

The first audio signal picked up by the micro- 
phone, and the second audio signal picked up by 
the external microphone, are applied to the adding 

25 unit, where they are subjected to addition, to pro- 
vide the output signal which is applied to the mod- 
ulating unit. In the modulating unit, the carrier sig- 
nal having the predetermined frequency is modu- 
lated with the output signal of the adding unit, to 

30 form the modulation signal. The modulation signal 
thus formed is transmitted in a wireless mode. 
In the drawings:- 

FIG. 1 is an explanatory diagram, partly as a 
block diagram, showing the arrangement of one 
35 example of a wireless microphone device ac- 
cording to this invention. 

FIG. 2 is an explanatory diagram, partly as a 
block diagram, showing an external microphone 
which is to be connected to the device shown in 

40 FIG. 1. 

FIG. 3 is an explanatory diagram, partly as a 
block diagram, showing the arrangement of an 
audio signal reproducing device which receives 
the output signal of the device shown in FIG. 1, 

45 reproduces it. 

FIG. 4 is a perspective view for a description of 
the use of the wireless microphone device ac- 
cording to the invention. 

FIG. 5 is an explanatory diagram, partly as a 
50 block diagram, showing a conventional wireless 
microphone device. 
One preferred embodiment of this invention will 
be described with reference to the accompanying 
drawings. 

55 In FIG. 1, reference numeral 1 designates a 

wireless microphone device according to the inven- 
tion, which includes the following components: That 
is, in FIG. 1, reference numeral 2 designates a 
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microphone element for picking up an audio signal 
a; 3, an amplifier for amplifying the audio signal a; 
4, an input unit, namely, an external input terminal 
to which another audio signal b picked up by an 
external microphone is applied; 5, an amplifier for 
amplifying the audio signal b applied through the 
external input terminal 4; 6, an adding unit, namely, 
an addition circuit for subjecting the audio signal a 
from the microphone 2 and the audio signal b 
provided through the external input terminal 4 to 
addition; 7, a modulating unit, namely, a modulat- 
ing circuit for modulating a carrier signal having a 
predetermined frequency f1 with the output signal 
(a + b) of the adding unit 6, to provide a modula- 
tion sfgnal; 8, a power amplifier for power-am- 
plifying the modulation signal outputted by the 
modulating circuit 7; and 9, an antenna for trans- 
mitting the modulation signal thus power-amplified 
in a wireless mode. 

In the device, the external input terminal 4 is 
an ordinary microphone jack, and the modulating 
circuit 7 may be an AM or FM modulating circuit. 

FIG. 2 shows the arrangement of the external 
microphone 10 which applies the audio signal b to 
the external input terminal 4. In FIG. 2, reference 
numeral 11 designates a microphone element built 
in the external microphone; 12, an signal output 
terminal made up of a microphone pin plug through 
which the audio signal b outputted by the micro- 
phone element 11 is applied to the external input 
terminal; and 13, a lead wire connected between 
the microphone element 11 and the signal output 
terminal 12. 

FIG. 3 shows one example of an audio signal 
reproducing device 20 which receives a modulation 
signal from the wireless microphone device 1 and 
demodulates it. In this case, the device 20 is used 
for singing to music accompaniment. In FIG. 3, 
reference numeral 21 designates an antenna for 
receiving the modulation signal; 22, a demodulating 
circuit for demodulating the modulation signal thus 
received; 23, an accompaniment output circuit for 
reproducing signals including only music accom- 
paniments; 24, a mixing circuit for mixing the out- 
put signal of the demodulating circuit 22 and the 
output signal of the accompaniment output circuit 
23; 25, an audio power amplifier for power-am- 
plifying the output signal of the mixing circuit 24; 
and 26, a loudspeaker for reproducing the output 
signal of the audio power amplifier 25. 

The accompaniment output circuit, by way of 
example, comprises: an optical disk recording me- 
dium player for reproducing audio signals and vid- 
eo signals from an optical disk recording medium 
for music accompaniment only; and a tape re- 
corder for reproducing music accompaniment sig- 
nals from magnetic tapes. 


The operation of the wireless microphone de- 
vice thus organized will be described. 

First, as shown in FIG. 4, the signal output 
terminal 12 connected through the lead wire 13 to 

5 the external microphone 12 is engaged with the 
external input terminal 4 of the wireless micro- 
phone device 1. Therefore, the audio signals a and 
b picked up by the microphone element 2 of the 
wireless microphone device 1 and the microphone 

10 element 11 of the external microphone 10 are 
amplified by the amplifiers 3 and 5, respectively. 
The audio signals a and b thus amplified are ap- 
plied to the addition circuit 6, where they are 
subjected to addition to provide an addition signal 

75 (a + b). The addition signal is applied to the 
modulating circuit 7. In the latter 7, the carrier 
signal of the frequency f1 is modulated with the 
addition signal (a + b), to provide a modulation 
signal. The modulation"signal, after being amplified 

20 by the power amplifier 8, is transmitted through the 
antenna 9. 

The modulation signal thus transmitted is re- 
ceived by the antenna 21 of the audio signal re- 
producing device 20, where it is demodulated into 

25 the aforementioned addition signal (a + b) by the 
demodulating circuit. The addition signal (a + b) 
thus obtained, and the music accompaniment sig- 
nal outputted by the accompaniment output circuit 
23 are applied to the mixing circuit 24, where they 

30 are mixed. The output of the mixing circuit 24, after 
being power-amplified by the audio power amplifier 
25, is reproduced through the loudspeaker 26. 

As is apparent from the above description, with 
the conventional wired microphone (shown in FIG. 

35 2) connected to the wireless microphone device 1 , 
two audio signals can be transmitted on one carrier 
signal. 

In the above-described embodiment, only one 
external microphone 10 is employed; however, the 

40 invention is not limited thereto or thereby. That is, 
more than one external microphones may be used. 
In this case, the wireless microphone device 1 
should be so modified that it has a plurality of 
external input terminals 4, and the signals provided 

45 through the terminals 4 are applied to the addition 
circuit 6. 

While the invention has been described with 
reference to a singing-to-music-accompaniment 
system (KARAOKE), the technical concept of the 

50 invention can be applied to a loudspeaker system 
in which the output audio signal of a wireless 
microphone device is amplified and reproduced 
through a loudspeaker. 

As was described above, according to the in- 

55 vention, a plurality of audio signals transmitted in 
wireless mode can be reproduced with one audio 
signal reproducing device. 
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Claims 

1. A wireless microphone device in which a car- 
rier signal of a predetermined frequency is 
modulated with a first audio signal picked up 5 
by a microphone to form a modulation signal 
which is transmitted in a wireless mode, the 
wireless microphone device comprising: 

a microphone element (2) for picking up a 
first audio signal; 70 

inputting means (4) for input of a second 
audio signal picked up by an external micro- 
phone (1 0); 

adding means (6) for adding the first audio 
signal and the second audio signal to provide 75 
an output signal; and, 

modulating means (7) for modulating a 
carrier signal with the output signal of the 
adding means (6). 

20 

2. A device according to claim 1, wherein the 
inputting means (4) comprises a plurality of 
external input terminals. 

3. A device according to claim 1 or claim 2, 25 
wherein the inputting means comprises at least 

one microphone jack socket (4) through which 
a conventional wired microphone (10) as the 
external microphone is connectable. 

30 

4. A device according to any of claims 1 to 3, 
wherein the modulating means (7) is at least 
one of an amplitude modulating circuit and a 
frequency modulating circuit. 

35 
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